Maddalozzo et al. 1 recently reported that 12 weeks of wholebody vibration (WBV) reduced body fat accumulation and serum leptin levels in rats. Taken at face value, these results are potentially important to the treatment of obesity. However, the extremely high peak acceleration magnitude of the WBV raises questions as to whether the weight loss was due to positive metabolic effects of WBV or extreme loading conditions leading to animal distress. The WBV loading in this study is described as a 6 mm displacement at 30-50 Hz for 30 min a day. This description does not immediately seem unusual until you consider the peak acceleration magnitudes that are being achieved, if this description of the loading protocol is accurate. At 30 Hz, peak accelerations would be 10.8 G, whereas at 50 Hz they would be an imposing 30.2 G. To put this in perspective, a rigid object will experience 'lift off' (lose contact with the platform during vibration) at acceleration magnitudes of 1.0 G. One can only imagine what a rigid object would look like on a platform oscillating at 30.2 G.
In contrast, a previous study by Rubin et al., 2 in which WBV loading resulted in inhibited adipogenesis and weight loss, applied WBV with a peak acceleration magnitude of only 0.2 G. In the studies on which the authors seem to have based their vibration parameters, 3, 4 high magnitude WBV (3.2-11.6 G) was applied to human participants. In short, the use of such high magnitudes of WBV is unprecedented in small animal studies. The authors state that the rats tolerated the vibration; however, considering the magnitude of vibration this is questionable. Food and water consumption, urine and feces excretion and physical condition were all monitored and reported as normal. However, one common sign of distress in small animals 5 was present: weight loss. In the study by Rubin et al., 2 the observed weight loss and decreased adipogenesis in mice is hard to attribute to distress, as the vibration magnitude was so low. In this study, however, the association is not at all difficult to make.
There are important differences to WBV loading of small animals and humans. High magnitude vibration may trigger a distress response in small animals, not only due to the vigorous motion, but also the noise and unfamiliar surroundings. Another important difference is that a cyclic displacement of 6 mm is likely perceived differently by two species with such disparate sizes. A 6 mm displacement is small compared with the height of a human, but compared with the length of a rat (200-280 mm) or a mouse (60-90 mm), this displacement is quite large indeed.
There is compelling evidence that WBV has an effect on body composition. 2 However, this study by Maddalozzo et al.
uses extremely high magnitude WBV that creates more questions about rat tolerance than it answers about the effect of WBV on body composition. As such, the weight loss observed in this study is not convincing support for this concept.
